Synthesis of the nanoparticles
Europium and bismuth doped YVO4 and GdVO4 nanoparticles were synthesised from appropriate RE precursors and sodium orthovanadate in ethylene glycol -water mixtures, as described in the experimental section of the paper. 
Imaging set-up

Fluorescence microscopy
Imaging was performed with a wide-field fluorescence microscope (Axiovert 200M, Zeiss, Germany). A Plan Apochromat 63x/1.4 OIL DIC ∞ /0.17 oil objective was used while imaging the stained fixed samples (cells with luminescent particles inside). The immersion oil was ImmersolTM 518F. The tripod was equipped with a mercury arc lamp of the type N HBO 103 and a CCD camera of the type Axiocam HRc. A 340±24 nm excitation filter and a long pass (> 600 nm) emission filter were used to detect the nanoparticles. Automatic imaging was performed and 9 to 16 images per sample were captured. The red channel images were collected with 3000 ms of exposure time. The micromanager software (based on imageJ) was used. The images were deconvoluted and optimized after acquisition.
Filter sets were obtained from AHF Analysentechnik. 
Filter name Excitation (nm) Emission (nm) Beam Splitters Exciter/Emitter
Confocal laser-scanning microscopy
The nanoparticle uptake by HeLa cells was live imaged using a confocal laser-scanning fluorescence microscope (CLSM 510 Meta, Zeiss) equipped with a portable incubator (Pecon, Germany) to maintain the µ-ibidi plates (Ibidi #80826, 1 cm 2 /well) at 37 °C with 5% CO2. Image series were acquired using a Plan-Apochromat 63x/1.40 Oil DIC M27 objective. The nanoparticles were excited at 405 nm (with a diode laser, 20% power) and their fluorescence was recorded between 604 and 754 nm. Untreated cells (i.e. cells not incubated with nanoparticles) were used as control. 
Nanoparticle uptake by cells and imaging
Dissolution at acidic pH
Flow cytometry studies
Figure S17: Flow cytometry control measurements of untreated cells (A), cells with DAPI (B), and dead cells with DAPI (C). 1, and 2 2D density plot of A. untreated cells, B. cells with DAPI, C. dead cells with DAPI. Column 1 shows the forward -area scattering versus side scattering; Column 2 shows the forward-width scattering versus forwardarea scattering; Column 3 shows the DAPI intensity histogram. 
